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REMARKS 

By this Amendment, Applicants have amended claims 1, 6-7, 
and 11-12, and have cancelled claims 4, 5, and 9. Accordingly, claims 1, 6- 
7, and 10-14 are pending. 

AMENDMENT TO THE SPECIFICATION 

The Office Action at page 2 points out that the application is a national 
stage of a PCT application and requested that this be stated on the first page 
of the specification. Applicants have amended the specification in compliance 
with this request of the Examiner. 

CLAIM REJECTIONS UNDER S 103 

Claims 1, 4-6 and 12 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Prior Art as Admitted by Applicant ("APA") in view of Kami 
and Sonobe; claims 7-11 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over APA, Kami, Sonobe and Breeze; and claims 13-14 stand 
rejected under 35 U.S.C. § 103(a) as being unpatentable over APA, Kami and 
Sonobe and further review of Mead. Applicants respectively traverse these 
section 103(a) rejections. 

Claims 1, 6, 7 and 11 are independent claims as a result of this 
Amendment. Claims 12, 13 and 14 are dependent on claim 1; claim 12 is 
dependent on claim 6; and claim 10 is dependent on claim 7. 
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Turning first to independent claim 1, it is directed to a light-emitting 
thyristor matrix array formed on a chip and includes the following elements: 

♦ N (N is an integer ^ 2) three-terminal light-emitting thyristors 
arrayed in one line in parallel with the long side of the chip; 

♦ a common terminal to which cathodes or anodes of the N light- 
emitting thyristors are connected; 

♦ M (M is an integer ^ 2) gate selecting lines; and 

♦ {(N/M) + M} bonding pads arrayed in one line in parallel with the 
long side of the chip, 

♦ wherein the gate of kth light-emitting thyristor is connected to ith [i 
={(k-l) MOD M} +1] gate-selecting line G f/ where "MOD" in an 
equation means modulo division, 

♦ the anode or cathode which is not connected to the common 
terminal of the kth light-emitting thyristor is connected to jth [j = 
{(k-i)/M} + 1] anode terminal Aj or cathode terminal K j; 

♦ the number M of the gate-selecting lines is selected so as to satisfy 
the expression of L/{(N/M) + M}>p (L is a length of the long side 
of the chip and p is a critical value of the array pitch of the bonding 
pads) in order to decrease the area of the chip, and 
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♦ when a prime factor for N is 2 only, the number M of the 
gate-selecting lines is positive and is the smallest integer, 
next smaller integer, or third smaller integer that satisfies 
the expression L/{(N/M)+M}>p. 

It is Applicants* contention that the light-emitting thyristor matrix array 
of claim 1 is patentably distinguished from the references of record at least 
on the basis on the feature that "when a prime factor for N is 2 only, the 
number M of the gate-selecting lines is positive and is the smallest integer, 
next smaller integer, or third smaller integer that satisfies the expression 
L/{(N/M)+M}>p". This feature is hereinafter generally referred to as the 
"Prime Factor Feature" of Applicant's claimed invention. It is Applicants' 
contention that the Prime Factor Feature is neither taught nor suggested in 
the APA, Kami Reference, Sonobe Patent, Breeze Patent, and Mead Patent. 
Because these references of record lack the Prime Factor Feature, claim 1 
and claims dependent thereon are patentably distinguished from these 
references of record. 

Amended claim 1 includes the feature of cancelled claim 5. The Office 
Action at page 5 very briefly deals with cancelled claim 5 by the statement 
that "the number M of gate-selecting lines as taught by APA (Figure 1 of 
disclosure) is 4, which is the third integer starting from the smallest possible 
choice of 2.". But Applicants' respectfully submit that this very brief 
statement does not consider the requirement of the Prime Factor Feature. In 
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other words, the statement made in the Office Action with respect to claim 5 
(as well as claim 6) does not deal with the feature that when a prime factor 
for N is 2 only, the number M of the gate-selecting lines is positive and is the 
smallest integer, next smaller integer, or third smaller integer that satisfies 
the expression L/{(l\l/M)+M}>p. 

The APA relates to a light-emitting thyristor matrix array shown in 
Figure 1 of the subject application and is described at page 2, line 7 
continuing to page 4, line 6 of the application. But nowhere in the APA is 
there any teaching or suggestion of the Prime Factor Feature. In addition, 
the Office Action in its very brief dealing with the Prime Factor Feature of 
canceled claim 5 does not take into account the specific requirements set 
forth in the Prime Factor Feature. It is Applicants' contention that this lack of 
dealing with the feature of canceled claim 5 is because the Prime Factor 
Feature is simply not taught or suggested in the APA or any other reference 
of record. 

The Kami Reference concerns a semiconductor light-emitting device 
having a substrate 1, a stripe shaped resistor body 8 formed in 
correspondence with each light-emitting part 5 at an adjacent position of an 
array 3. A plurality of bonding pads 9a-9d and contact electrode 7 are 
connected by a bonding wire 10. The light-emitting element array 3 includes 
a semiconductor body 4. But nowhere in the Kami Reference is there any 
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teaching or suggestion of the Prime Factor Feature of Applicant's claimed 
invention. 

The Sonobe Patent concerns a power semiconductor module 
comprising a metal base, a plurality of wiring substrates provided on the 
base, and first wiring substrate of the wiring substrates. The first wiring 
substrate has a power circuit portion including a power semiconductor device, 
and a substrate containing portions having a resin portion in which one of the 
wiring substrates is contained. One of the wiring substrates is positioned in 
self-alignment on the metal substrate on the basis of an inner wall of the 
resin portion of the substrate-containing portion. But nowhere in the Sonobe 
Patent is there any teaching or suggestion of the Prime Factor Feature. 

The Breeze Patent relates to a bi-directional drive multiplexed display 
system for use with multicharacter displays. In the Breeze system, each 
character is composed of a plurality of segments which are of a unidirectional 
type. Selected segments of each character are sequentially illuminated to 
display alphanumeric or other symbols. In the Breeze system, the number of 
interconnections between the display and the drive circuit are reduced. But 
nowhere in the Breeze Patent is there any teaching or suggestion of the 
Prime Factor Feature of Applicant's claimed invention. 

The Mead Patent in general relates to an integrating imaging system 
with a phototransistor. The Mead Patent has been cited primarily with 
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respect to parallel or serial input/output registers. But the Mead Patent 
simply does not rectify the deficiencies heretofore discussed with respect to 
the other references of record concerning the Prime Factor Feature of 
Applicant's claimed invention. 

Applicants further contend that claim 7 has been amended to also 
include the Prime Factor Feature, and therefore like claim 1 is patentably 
distinguished from the references of record. 

Based on the foregoing remarks. Applicants respectively that 
independent claims 1 and 7, as well as the claims dependent thereon, are 
patentably distinguished from the references of record. 

Independent claim 6 is directed to a light-emitting thyristor matrix 
array and includes the following feature: 

when prime factors for N are 2 and 3 only, the number M of the gate- 
selecting lines is positive and is the smallest integer, next smaller integer, 
third smaller integer, fourth smaller integer, or fifth smaller integer that 
satisfies the expression L/{(N/M)+M}>p. 

As Applicants have noted above, this feature was very briefly dealt 
with in the Office Action as page 5. But the Office Action did not actually 
consider in its very brief remarks the specific requirements of this feature. 
This is not surprising to Applicants since this feature of claim 6 (as well as 
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dependent claim 12) is neither taught nor suggested in any of the references 
of record. Thus claim 6 and dependent claim 12 are patentably distinguished 
from the references of record. 

Independent claim 11 is directed to a light-emitting thyristor matrix 
array and includes the following feature: 

when prime factors for N are 2 and 3 only, M is positive and is the 
smallest integer, next smaller integer, third smaller integer, fourth smaller 
integer, or fifth smaller integer that satisfies the expression L/{(N/M)+M}>p. 

It is Applicants' contention that the above noted feature of claim 11 is 
neither taught nor suggested in any of the references of record. Claim 11 — 
amended as an independent claim — is very briefly dealt with at page 8 of 
the Office Action. But here again, the very brief statement concerning claim 
11 does not deal with the requirements of the above noted feature of claim 
11. This is not surprising to Applicants since this feature of claim 11 is 
neither taught nor suggested in the APA, Kami Reference, Sonobe Patent, 
Breeze Patent, and Mead Patent. Thus claim 11 is patentably distinguished 
from all of the references of record. 

Based on the foregoing remarks, Applicants respectfully submit that 
claims 1, 6-7, and 10-14 are neither anticipated nor obvious in view of the 
references of record which requires the withdrawal of the Section 103(a) 
rejection. 
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Japanese Reference 

By this amendment, Applicants are including a copy (as well a an 
English abstract) of Japanese Reference JP 2807910 for the Examiner's 
consideration. 

In view of the foregoing remarks and amendments, Applicants 
respectfully submit that claims 1, 6, 7 and 10-14 are in condition for 
allowance. Reconsideration and allowance of all pending claims are 
respectfully requested. 

Respectfully Submitted, 

Kenneth N. Nigon, Reg. No. 31,549 
Daniel N. Calder, Reg. No. 27,424 
Attorneys for Applicants 

Enclosures: 

Version with markings to show changes made 
Japanese Reference and English Abstract 
Check 

Dated: January 14, 2003 
P.O. Box 980 

Valley Forge, PA 19482-0980 
(610) 407-0700 

The Assistant Commissioner for Patents is I hereby certify that this correspondence is being deposited 
hereby authorized to charge payment to with the United States Postal Service with sufficient 

Deposit Account No. 18-0350 of any fees postage as first class mail in an envelope addressed to: 
associated with this communication. Assistant Commissioner for Patents, Washington, D.C. 

20231 on: 

January 14, 2003 



Daniel N. Calder 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



SPECIFICATION : 

This application is a U.S. National Phase Application of PCT 
International Application PCT/JPO 1/00623. 

CLAIMS: 



1 1. (Twice Amended) A light-emitting thyristor matrix array 

2 formed on a chip, comprising: 

3 N (N is an integer ^ 2) three-terminal light-emitting thyristors 

4 arrayed in one line in parallel with the long side of the chip; 

5 a common terminal to which cathodes or anodes of the N light- 

6 emitting thyristors are connected; 

7 M (M is an integer ^ 2) gate selecting lines; and 

8 {(N/M) + M} bonding pads arrayed in one line in parallel with 

9 the long side of the chip, 

10 wherein the gate of kth light-emitting thyristor is connected to 
n ith [i ={(k-l) MOD M} +1] gate-selecting line d, where "MOD" in an 

12 equation means modulo division, 
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13 the anode or cathode which is not connected to the common 

14 terminal of the kth light-emitting thyristor is connected to jth [j = {(k-i)/M} 

15 + 1] anode terminal Aj or cathode terminal Kj, and 

16 the number M of the gate-selecting lines is selected so as to 

n satisfy the expression of L/{(N/M) + M}>p (L is a length of the long side of 

18 the chip and p is a critical value of the array pitch of the bonding pads) in 

19 order to decrease the area of the chip , and 

20 when a prime factor for N is 2 only, the number M of the gate- 

21 selecting lines is positive and is the smallest integer, next smaller integer, or 

22 third smaller integer that satisfies the expression L/<T(IM/M)+M>>p . 

Claim 4 has been canceled. 
Claim 5 has been canceled. 



1 6. (Twice Amended) The-A_light-emitting thyristor matrix 

2 array of c l aim 1, wherein formed on a chip, comprising: 

3 N (N is an integer ^ 2) three-terminal light-emitting thyristors 

4 arrayed in one line in parallel with the long side of the chip; 

5 a common terminal to which cathodes or anodes of the N light- 

6 emitting thyristors are connected; 

7 M (M is an integer ^ 2) gate-selecting lines: and 
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8 f (N/M)+M> bonding pads arrayed in one line in parallel with the 

9 long side of the chip, 

10 wherein the gate of kth light-emitting thyristor is connected to 

11 jth [i~l(k-:Q MOD M>+1] gate-selecting line Gt, where "MOD" in an equation 

12 means modulo division, 

13 the anode or cathode which is not connected to the common 

14 terminal of the kth light-emitting thyristor is connected to jth [j={(k- 

15 i)/M>+11 anode terminal Aj or cathode terminal K j, 

16 the number M of the gate-selecting lines is selected so as to 

17 satisfy the expression of U< (N/M)+M}>p (L is a length of the long side of 

18 the chip and p is a critical value of the array pitch of the bonding pads) in 

19 order to decrease the area of the chip, and 

20 when prime factors for N are 2 and 3 only, the number M of the 

21 gate-selecting lines is positive and is the smallest integer, next smaller 

22 integer, third smaller integer, fourth smaller integer, or fifth smaller integer 

23 that satisfies the expression L/{(IM/M) + M}>p. 

1 7. (Twice Amended) A light-emitting thyristor matrix array 

2 formed on a chip, comprising: 

3 IM (IM is an integer ^ 2) three-terminal light-emitting thyristors . 

4 arrayed in one line in parallel with the long side of the chip; 



# 
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5 a common terminal to which cathodes or anodes of the N light- 

6 emitting thyristors are connected; 

7 M (M is an integer ^ 2) anode-selecting lines or cathode- 

8 selecting lines; and 

9 {(N/M)+M} bonding pads arrayed in one line in parallel with the 

10 long side of the chip, 

11 wherein the anode or cathode of kth light-emitting thyristor is 

12 connected to ith [i={(k-l) MOD M} + 1] anode-selecting line Aj or cathode- 

13 selecting line K if where "MOD" in an equation means modulo division, 

14 the gate of the kth light-emitting thyristor is connected to jth 

15 []={(k-i)/M} + 1] gate terminal G^af^d 

16 the number M of the anode-selecting lines or cathode-selecting 

17 lines is selected to satisfy the expression of L/{(N/M)-fM}>p (L is a length of 

18 the long side of the chip and p is a critical value of array pitch of the bonding 

19 pads) in order to decrease the area of the chip , and 

20 when a prime factor for N is 2 only, M is positve and is the 

21 smallest integer, next smaller integer, or third smaller integer that satisfies 

22 the expression L/{(N/MHM)>p , 

Claim 9 has been canceled. 
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1 11. (Twice Amended) The-A_light-emitting thyristor matrix 

2 array formed on a chip, comprising: 

3 N (N is an integer ^ 2) three-terminal light-emitting thyristors 

4 arrayed in one line in parallel with the long side of the chip; 

5 a common terminal to which cathodes or anodes of the N light- 

6 emitting thyristors are connected; 

7 M (M is an integer ^ 2) anode-selecting lines or cathode- 

8 selecting lines; and 

9 <T(N/M)-t-M> bonding pads arrayed in one line in parallel with the 

10 long side of the chip, 

n wherein th e anode or cathode of kth li ght-emitting thyristor is 

12 connected to ith p=l(k-l) MOD M>+1] anode-selecting line A ; or cathode- 

13 selecting line K », where "MOD" in an eq uation means modulo division, 

14 the gate of the kth light-emitting thyristor is connected to jth 

15 Pi={ (k-i)/M}+11 gate terminal Gj , 

16 the number M of the anode-selecting lines or cathode-selecting 

17 lines is selected to satisfy th e ex pression of L/{ (N/M )4-M>>p (L is a length of 

18 the long side of the chip and p is a critical value of array pitch of the bonding 

19 pads) in order to decrease the area of the chip, and 



# 
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20 of claim 7, wh e r ei n when prime factors for N are 2 and 3 only, M 

21 is positive and is the smallest integer, next smaller integer, third smaller 

22 integer, fourth smaller integer, or fifth smaller integer that satisfies the 

23 expression L/{(N/M)+M}>p. 

1 12. (Twice Amended) A driver circuit for driving the light- 

2 emitting thyristor matrix array according to any one of claims 1 7 4, 5, andor 

3 6, comprising: 

4 a circuit for driving the gate-selecting lines; and 

5 a circuit for driving the anode terminals or cathodes terminals; 

6 wherein the circuit for driving the gate-selecting lines including 

7 an even number of gate-selecting signal output terminals and a circuit for 

8 outputting a "selecting" signal to one of the gate-selecting signal output 

9 terminals and "no-selecting" signal to the others of the gate-selecting signal 

10 output terminals, with the terminal to which the "selecting" signal is supplied 
n being switched in turn. 
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(57)Abstract: 

PURPOSE: To reduce the necessary number of 
electrodes, to enhance resolution, to reduce its cost and 
to raise reliability by providing a light emitting element 
block including a plurality of light emitting elements, a 
plurality of first electrodes for supplying first signals, and 
a plurality of second electrodes for supplying second 
signals. 

CONSTITUTION: Light emitting element blocks B 
including a plurality of light emitting elements T for 
emitting lights when first and second signals are 
simultaneously supplied, a plurality of electrodes A for 
supplying the first signals to the elements T in the block 
B to be provided in the blocks B, and a plurality of 
second electrodes G for supplying the second signals to 
the elements T to be provided at the elements T 
corresponding to the blocks B are provided. Thus, the 
number of electrodes can be reduced, and since the 
arraying pitch of the elements can be reduced, its 
resolution can be enhanced, its cost can be reduced, 
and high reliability is performed. 
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nrv^y-haag,, g 3 * g 5 > * g B -i*«rr*« 

JtS^T (1) , T (3) , T (5) , % T (n- 

i) Ktt7y-H«ai A *«an*. 

*&\Z, »2 0«aG,S5V, G 2 ^0YtC-r^t, ±ifiCD» 

ro±5K4*js«<o«3t* : f7i/-f«, miomm 

A 1 -A Q/2 &^2<0«aG 1 , G 2 J; 

oTflHfcS^SBfcfcTT (2) , T (4) , T 

(6) . , T (n) i*«C##a>»3t*?T 

(1) , T (3) . T (5) . T (n-1) tfe 

6, ISJBttT^aitt^T (1) -T (n) £4SJEbT 

at*? 7 u-r c t©&Bfcaa©is»£ y ^-r 

Y=n/2+2+l (1) 

«a«>skR« "viz^ftm^iz&mtexv-bmmco 
Kttsct<o«B&«a<oiai«cYtt. 



(4) 



^2 8 0 7 9 1 0 



Y=n/m+m+l (2) 

Teg*. ^ffi«o^Y*s/Mc-rsctta: (2) 

m=n" J (3) 

St (2) Rtf (3) 
Y = 2n'/ J +1 (4) 

ffi*«K:43^T, «Att» 7 BStfiB 8 HlC;RT»3te 
*^7l^fctttt*C£©#Bfc«a©*i»Yctt. £5B 

Y c = n + 1 ( 5 ) 

-LBSt (4) Rtf (5) *Jtttf*&. n = 4©£:£ 

©W#©*a©ScttWUfc)&:**«. 3ian«4<kDt)^: 
ntf*£<ftn«ft«B£iii#©tta©&©£t;t 

©i&fi&«a©Scttfs*j*F©»rt*£ < &fttt%« a 

t\ *7HR0W8HKSTffi3l5«©R** : F7 , l'-f© 

c nwmi-y j: 5 &#jBTf&fc-r * c t 

iSJRfcicjWJt*-*. 3fc«C, ±«©«NIMttB2I~24j&«» 

tot, «*©SB10(6^ft»riE-r*. 

CO J: -5 UT^W#H21~24**6*rtSn*5B3it* 
?T (1) , T (2) . T (3) *»BRT*». 

«ga„ a,, a, Rtf nS*»#«22*y- h«S 

gi. g 2 . g 3 ^-l/T, &JS82«l*m»CJ:i?, 

±&©7/-Keffi)&>S3U©S«A 1 . Aj 

fi£U £fc±&©y-h«a75><=>SS2©«aG,RtfG 2 £ 

Sfist*? K*a&* v- Hit© k «a«-r* c tares 

fc*. 1 ©¥Wftttft£ LTttGaAsj&t— Ift 

MT*fe5^, £ni;:Ig££n£*>©Xtefc<ftX&^X 
*>J:V>. 4W^fM±K#J$3tt«&¥9#J12i~24 

jRStt900nBgKT $> -5 , $ Tz A 1 GaAs fc^-&A 1 © 
*ilBX?r^^-5C:ttCi-oT. 600nm-fe'*T*SStC^-©% 



<i=f-VfXt* »5Hfttf85 6Bfc.fcr)BB£UfcLED:/'J 
©LED7 K £$J&-r Z> ©tCffi d £ A<T£& t> 
©X&5. 

Si^©tfy^7?SS^J$nTH^. Sfc. fSft*^ 
l"f^-y riOOOiBKttJB 2 ©*8G,. G 2 #BEB£tt, 
&SBtt*«I00»©W«fctt» 1 ©B8A,, A,. A, At 

fflBSQ^? 2-3©%3HUK?©ft7y— H«SA<j(f 1© 
flt&A,, A,, Aj--£5*c*$fl$LX^£. *UT, flHft 

^©mi&msAp a,, a s uffi4B©ffiis±«i:. m 

St£l©JBIMtaA,. A,. At «nt;<TAK:£B£tt 

TH«. Sffl©ftSA,. A,. Aj £3g2©«gG,. G 2 

t ttJSiftlClOl ©B«l 01 c ir <7 -f >^-c>yS ic J; 

0**jg«3nxns. 

a±©A5K:««snfc»yHR : f-7'u-f^ i y7 r iooK 

«a©Be?"Jlfv5 i ^8S©«^«fcO 2^ 

G,. G ! %S^fe<fflT'f5. 
SE-pT. ^7 0&tKffS8 0K^t1£#f8|©*>©<fct)fc 

t***^ U-f ©ifl[««HtacWft«i*Wt3&«*ST€ 

*8Hfc*-r«as«©t»©trai;*a©E5>jtr 

^©<J;5^3t^7W^^^'lt«tn«^* 

>^©K*i*«il:K:t>«F4-T**. 
^©i^lc^^JXJi^^tbx. at>©# 
ft«ia©5fi3fry-'f 'JX^^ffi^it)5«, %3^»4:«±if« 
3t»fc«Atf^;i"\?oaja©J:"3&J:01taE&« 
it. MA.ff6H£U:©Baj£«m>T%H*©ttlg&& 
ritT*TR«©»*38*»6n*. *&, RJt*^ tUT 

mmm& (so -u-f u x^ifciitt^jw-y-f u 

(FCT) /iifSrffl^SClt^XS*. 

UX^lclfi£Sn«t>©TB«:<. %3t^T© 

SBt^riBR^^^iiBSMWca^Bastfjatta^ 
*8iiiD-r«*a*»Afc'b©Tr*nif«T"bfflirJac:t 

2*5£*a^tt3*7E«K*iBc©fS3lt* : P* t E 



(5) 



mf- 2 8 0 7 9 1 0 



©CASHES. ^2 01^101:^^'; 



T (1) ~T (n) nfawfgftsjtT 

B,~B n/ , SBtSH^Dy* 

A^A,,/, 1 (DfSM 

G,> G, f 2 0lffi 




[IB2B] 



[^6 0] 




(6) 2 8 0 7 9 1 0 



[*3H] 




« — 

CD CD 



(7) 



m$ 2 8 0 7 9 1 0 



[3S4H] 




105^ 



[«5 0] 



62 /-58 




(8) 



m$ 2 8 0 7 9 1 0 




